Abstract. In this paper we discuses the periodic solutions of particular cases of the following general system of difference equations
Introduction
Periodic solutions of a difference equations have been investigated by many researchers, and various methods have been proposed for the existence and qualitative properties of the solution.
Cinar [1] has obtained the positive solution of the difference equation system x n+1 = 1 y n , y n+1 = y n x n−1 y n−1 .
Also, Cinar [2] has obtained the positive solution of the difference equation system 110 E. M. Elabbasy, H. El-Metwally, E. M. Elsayed Clark and Kulenovic [3] has investigated the g lobal stability properties and asymptotic behavior of solutions of the system x n+1 = x n a + cy n , y n+1 = y n b + dx n .
Grove, Ladas, McGrath and Teixeira [4] has studied existence and behavior of solutions of the rational system
Schinas [5] has studied some invariants for difference equations and systems of difference equations of rational form.
Similar to the references above, in this paper we discuses the periodic solutions of particular cases of the following general system of difference equations (1.1)
where the initial conditions x −1 , x 0 , y −1 , y 0 , z −1 , and z 0 are arbitrary nonzero real numbers and a i , b i , and c j , for i = 1, 2, 3, 4, j = 1, 2, 3, 4, 5 are non-negative real numbers.
Definition (Periodicity). A sequence {x n } ∞ n=−k is said to be periodic with period p if x n+p = x n for all n ≥ −k.
2. Main results 2.1. The case: a 2 = a 4 = b 1 = b 4 = c 1 = c 4 = c 5 = 0, a 1 = a 3 , b 2 = b 3 and c 2 = c 3 . In this case the system (1.1) reduces to (2.1)
where the initial conditions x −1 , x 0 , y −1 , y 0 , and z 0 are arbitrary nonzero real numbers.
Theorem 2.1. Suppose that {x n , y n , z n } are solutions of system (2.1). Also, assume that x −1 , x 0 , y −1 , y 0 , and z 0 are arbitrary nonzero real numbers. Then all solutions of equation system (2.1) are eventually periodic with period two. Moreover the solutions of the system are
where x −1 = k, x 0 = h, y −1 = a, y 0 = b, and z 0 = q.
P r o o f. From Eq. (2.1) we have
To complete the proof we see that for n = 2 the result holds. Now suppose that n > 2 and that our assumption holds for n − 1. That is;
It follows that
Therefore, The proof is completed by induction.
The case:
In this case the system (1.1) reduces to (2.2)
where the initial conditions x −1 , x 0 , y 0 , and z 0 are arbitrary nonzero real numbers.
Theorem 2.2. Suppose that {x n , y n , z n } are solutions of system (2.2). Also, assume that x −1 , x 0 , y 0 , and z 0 are arbitrary nonzero real numbers. Then all solutions of equation system (2.2) are periodic with period four. Moreover the solutions of the system are
we have
Also, for n = 0 the result holds. Now suppose that n > 0 and that our assumption holds for n − 1. That is;
he proof is complete.
Proposition. It is easy to see that each of the following systems is periodic with period four
, z n+1 = z n−1 x n−1 y n .
x n+1 = 1 y n , y n+1 = y n x n−1 y n−1 , z n+1 = z n−1 x n y n .
x n+1 = 1 y n , y n+1 = y n x n−1 y n−1 , z n+1 = z n−1 x n−1 y n−1 .
x n+1 = 1 y n , y n+1 = y n x n−1 y n−1 , z n+1 = z n x n−1 y n−1 .
x n+1 = 1 y n , y n+1 = y n x n−1 y n−1 , z n+1 = 1 x n y n z n .
x n+1 = 1 y n , y n+1 = y n x n−1 y n−1 , z n+1 = z n x n−1 y n . 3)
where the initial conditions x −1 , x 0 , y 0 , z −1 , and z 0 are arbitrary nonzero real numbers.
Theorem 2.3. Suppose that {x n , y n , z n } are solutions of system (2.3). Also, assume that x −1 , x 0 , y 0 , z −1 , and z 0 are arbitrary nonzero real numbers. Then all solutions of equation system (2.3) are periodic with period six and
where x −1 = k, x 0 = h, y 0 = b, z −1 = r, and z 0 = q.
P r o o f. From Eq. (2.3) we have
To obtain the solutions we suppose that the result holds for n = 0. Now suppose that n > 0 and that our assumption holds for n − 1. That is;
The proof is complete. 
Theorem 2.4. Suppose that {x n , y n , z n } are solutions of system (2.4). Also, assume that x −1 , x 0 , y 0 , z −1 , and z 0 are arbitrary nonzero real numbers. Then all solutions of equation system (2.4) are periodic with period ten and
P r o o f. From Eq.(2.4) we have
x n+6 = x n−1 z n y n , y n+6 = x n y n z n−1 , z n+6 = x n y n z n , x n+7 = z n x n z n−1 , y n+7 = z n−1 x n x n−1 z n z n , z n+7 = y n z n−1 x n−1 z n z n , x n+8 = 1 x n x n−1 z n , y n+8 = x n−1 x n y n , z n+8 = y n z n−1 z n , x n+9 = x n−1 , y n+9 = z n−1 z n x n−1 , z n+9 = z n−1 , x n+10 = x n , y n+10 = y n , z n+10 = z n .
For n = 0 the result holds for the given solutions. Now suppose that n > 0 and that our assumption holds for n − 1. That is;
x 10n−9 = b kq , y 10n−9 = r hb , z 10n−9 = q hb , 
